Inhibitory effect of uremic solutions on protein-DNA-complex formation of the vitamin D receptor and other members of the nuclear receptor superfamily.
Chronic renal failure is often associated with a resistance to the biologically active form of vitamin D(3), the nuclear hormone 1alpha, 25-dihydroxyvitamin D(3) (VD). The actions of VD are mediated by the vitamin D receptor (VDR), a ligand-dependent transcription factor that binds as a dimeric complex with the retinoid X receptor (RXR) to specific DNA binding sites in the promoter regions of primary VD responding genes, referred to as VD response elements (VDREs). It could be shown in this study that uremic solutions derived from ultrafiltrate from hemodialysis patients and dialysate from peritoneal dialysis patients had an inhibitory effect on the complex formation and ligand inducibility of VDR-RXR heterodimers on different VDRE types. This inhibition was attributed to the formation of Schiff bases between "reactive aldehydes" and lysine residues of the DNA binding domain (DBD) of the VDR, but point mutagenesis data of different lysine residues in this study could not confirm this idea. However, the inhibitory effect of uremic solutions could also be observed for the complex formation of other homo- or heterodimer forming nuclear receptors, whereas an as a monomer binding nuclear receptor did not appear to be affected. These results indicate that VDR is a target of substances in uremic solutions in vitro, but also to some extent other nuclear receptors (i.e., other endocrine signaling systems) may be affected by renal failure.